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# 

imm&i mmm 
tm^wtmm tz&m, 3 *i tc v - * / k u ■<> m £ , 

«&fB$*- S«^±=foU<ttluSe^- h^&tfV-x/' 

Cff*«3] gffSB^(D^*ti 1 e 2 0 c m~ 3 i^±^&^> Z H £. 

& < t % i ot-fes 3 1 ziftmt -tzm^m i 3 © v^*i7wcia«© 

C«#*7 3 ftfrfe^$:^ti'«i^tt, &ft«ft#4 e 2 1 c m' 3 JKT*e 
[»#£8] l&S3^3H2:^tflfi»JKtt, #fg& 1 e 2 0 6 m _3 J^±^t?3 
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StffH^- h«ffi&tf V-*/ K l/-f <fc e> JCffmB¥##S«_t 

«r«B#«* s u t «r » v - ^ / k i/ >r > ffl«±& of «f lay - h «s± ic 

m&mi 1] i!H^i©Mi(i 1 e 2 0 c m" 3 g±t$>5Ii:5:#^ 
SMI 1 OV^f *l*»Kfii(iDt*#8*<i!)«I*». 

ot'feer i: 9 l i ©v^n^fcfiii©^^ 

[ff#«l 5] f5SHK3RS:^tf«5»JB;«, &3R«&#4 e 2 1 cm' 3 KT 
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6] tiTIBftfR&-£&tt!ftKtt. 1 e 2 0 c m~ 3 J£Ur£fr 

KVi/^y hyy^-r h<DBLmz& >)Bf$.zti2>z.£*:&ffli£-tzm&mi 7 

iitSfMl 0, H^l 7#Mfft3fc5U 9©v^4x*MC§aig<Z>¥#ttaM<Z> 
[0 0 0 1] 

[0 0 0 2] 

#g«©»rigerT?&£. S/U 3>¥^#**£i 0 l te, 09*. tf, PSt*y, IK 
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4 

fcCMOSiM^f,^, 
[0 0 0 3] 

0 1 (Ctt, ST I (Shallow Trench Isolation) & if ®jR?g*MR 
0 1 ©^Sfl^Ctt, j$V*&ft1Ktt (x^^T->J/a>««) 10 2MM 

y mm m v> * * * jim®±k it t/vny wHtmtz e<d?-y mmm 1 o 4 

fl.lfiiil0 6ii, hJjifi^mi 0 4fttftftMtl 0 5tCH£*lTV*<5. * 
fc, >f- Mil o 7cD±®{cii^fcr.^>!r;i/^if©^M^b^©#«M i o 9 

<Z)±tC^#«» 1 0 9 tfJgJsfcStlTV^. 
[0 0 0 4] 

MMtFy-^/KU^«^tSt^J:e)C 1 0 

iSiouic, cvD*ifc**^U3>iftfl:««sif©Mra»»tti i i^ 
ffcsti-c^s. iriMi 1 1 mmz^isitzti. z.<D±izmmztizm 

m (EI^L^vn) £y-*- \?\sjyMW£*nm,mfcmffi-t2>t~to<z>^y*9 
h l l 2 ■kmth&nyzt b3L*Mf&-t2>a ziy#?h3U$. V-*/ Fl/>f > 

&£tf>n>#* h i i 2^tuSB@B^i:#«« l 0 9 ii zm^MlzmmisX v>S 0 
[0 0 0 5] 
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ClCDftfilCt)S«$:^1--5^MlC«C o. Mo, W, Ti, Ta, Hf, Pt 

j»tt*«5 5 0r, Mo©Sfl:i(il<lDiJ»ffi^6 5 01C, W©3&fbft©W*H£# 5 0 
0°CJ£U:3i^ 

(SiN) #ffiv*e>*is#, M&Lfc &olz. mt-vtrfrteE 

<D&mmitto<Dmm&<Dmmfr*>* 7 o o-curmt l<»5 o o°cj^t©^ 

^#{*S*tcS/U 3>S-fbJR (SiN) ZBm-t&m&lzts^yZ^tiisVn 
T«fe5. *£, J/'j3>»fl:I (SiN) tcfit***iii'r««K*S* 5 WflF*« 

2lCSB*3*lT^5o 
[0 0 0 6] 
[#fF:£iiK l ] • 

<f#M¥l 1 - 1 7 2 4 3 9#<&# (>>'j3>l{tl (SiN) 8r^J«^«B*^ 

[#fF£iiK 2 ] 

#JM¥1 l-359463# (i/'j3>^bl (SiN) IC^^^iDt* Z>& 
[0 0 0 7] 

t£5fc> fiffl2/U3>fift0; (SiN) Sr^"TSS«ri:UTtt, ^t?nn 

(Si 2 Cl 6 : HCD) & > U n > V -X £ btffl V^feJjtJR^IS^ 

tf^n^o l^u gib-y^i/iicfcat&^iei'y 3>y-x=&ffiv^s i 
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[0 0 0 8] 

x\ KfoK£VB&tsti&*/vnymitmizit§kmRxf7kmff&iiti&. fix 
tityv nymitm^m^^^tizj:ij^m^mmiz^^^n^±m^tm(Dmm 

M*£itZ-&&i<K mi&<D£oiz. mm^tii/V nymtmZJ&f&'tZ&tolz 
Z/Vnyy-x£LT**)imzm?Z^*V**)li?i/^yZMmLt-tf. # 

(c 2 h 5 ) , ^ntr^/is (c 3 h 7 ) , (c 4 H g ) , t 

(c (ch 3 ) 3 ) 

[0 0 0 9] 

tfc, ffi©i/'j3>y-xtttit R = r;b#;i/Si: L/T> sici 2 (r 

) 2 , S i C 1 (R) 3 , Vi/^y (SiCl x (R) 6 _ x ) (x= 6«Bfc<) 
, S i C l x R 3 _ x NHS i C l y R 3 _ y (C 1 <Dftt> »J Ki&(DJ\ U >f y5xM% 
bTIBt?**. ) 

[0 0 10] 
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±jc7&#s*ifc4*- hmmmt* mm?- bmmm±izm&znr~?- bmmt 
, mm?- bmm±bL<&mm?- vWiUMv v v ^ y$m±\zi&& 

fciffiB^#^a«±tc^$ ftfcm mmmrn a * jmi u & r £ s»« t l x 

. tMBft*fe£trtfi*IJttt* S/Ua^gftKfc^jfcdfc^SJ^JCLXfc&v*. 
Ufffi^SlCD^Watt 1 e 2 0 c m~ 3 JgU:X*&<&«fc3tCLXfc&V^ Y^yV** 

$-;i/T*fcSJ:3K:UX*;£v\, l&ia^M^ffc%©^Mtt^ ^Mh, 

^'J^fX /\7-^A, zf*7*1~%.T*rt?y??2±frib 
mi*tit=.'P&< 1 otfeS J^JCLX^&^o MfB:£M3l«tf)£JR«:, % 
»tftcM3ftfc«i§X&SJ:dtCLX%av>. IJfga«3RS:^tf«Si»tt;tt, itm 
«&#4 e 2 1 c m'^Tt^Scfc^iClttS^. $/ U 3 > V {C H C D £ 
iMLttlK ItffB^^^^im^i^ #fH£ 1 e 2 0 cm'Wt. 1 ^ 
ICLXfc&V^ 

[0 0 1 1 ] 

M^±C^- hiilSMtSIIt, fffgB^- hJftliBLhtCJtf U 5/U =r>j&» 

z&m?z&oizmm¥m{bm&±i l z&mfrb&zmmmzmm?zx.nii, m 
mmmm z mmm l x mm v - * / k u >r > t&aay - h ic ms a 

2/U n^&tfffffBtfy S/iJ n>iiBfffB^Mil^M^bX^-g>^M^b#KD#«® 

£ X@ i: , t&a&M&fc4fe(Z>*«J* $:SIt5J: -5 lcffffB¥#f««±tC^iil £ 
£fr JfiliR & Jgfifc* £ Ig t , buIB^H £ tf «S*WR £ * «k ? K «fffi^# 
*»«±^«Mtt»K&»«-rsxSi:S:J*fllUfei4:«:#|»fc LT^S. MSB 
«*fe-**?*a«EHIItt, i/'Jn^Iifci&i^fct SJ^lcbXfc&v^ fffiBj^ 
ifflMIttl e 2 0 cm" 3 a±T*fe5i^iaT%a^. irjfB£Mte> -y* 
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[0 0 12] 

a&S3K*&*ttffi»RW:, **««#4 e 2 1 c m' 3 J^TTfeS «fc ? K LT* 

mm^m^timmmit. ^m* 1 e 2 0 cm'^-t-^frie^cbT^a 
v*. itrias/u n^s-fbjRSr^^ii-rsiieiSKtt, ^f;i/itu<ttr^i?: 

JCJcy^StlSJc^lCLT^JlV^ tib&RfctiHDf&mUmi** 7 0 0°CJ^TT* 
[0 0 13] 

muz. *mibmne>mmm. 0 2mh5«, 
, H6(t z:<z)*j6«<o*aKiJ:»;^rtatifes/U3>Sfl:tt (sin) <z>m* 

NMOSFETCfMit'feS. EI 1 ICtj^M OSFETtt, m*.\Z. Pf— 
*V TWCfeV^NMO S&tfPMO SfiDifWlfcCMO S $!3£lC/g V> £ 
ft£ 0 4MitfMS«i tctt, 0 8i:|Bl#{C, ST I &£©sjt^#gt«c (m^b& 
V\) iCM^tlfe^fl^lCMO S F ETtfJgJfcStlTV^S. 1 

& -5 V - X / K U -f > 1S« #7£f& 3 *i X v n £ 0 V - X / K V >T > M*Hg 181 <£> ^ -v * 
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[0014] 

» s/ u n > gfcig & £ # e> * * w e s n t v * * . wstt * jr 6 « 

h*363UJ t v-:*/Kl/>f >««S*«^«J:^K:, ^#fM6«i_tK:**S:* 

±IC, i/'J3>ifbl*if®«Mll ltfTBfftStiT^S. JVIQMilftlRl 1 
te, rco±{c^$n^r;i/^-^A^^if©iH^i 4 £ 

• Kl/>f >1E«fc&S&toK8MB^Sfc*b©=i>*# h 1 2 $ril«b^>n> 
*9 hHZmi&-?&. n:v**h?Ui, V-^/Kl/>f >««±©**Ji9 iitfs 

[0015] 

3>#tf£mUcfcoT^5 (02) . <^ctc. ##IM*ic<fc »J3M*#2£«1 
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•t3<fce>ic, -y$\n/R8 fcx/ty * u >^&icj: y^lts (03) . -*4r 

/l/K 8 ©flUMi, l~3 0nmtft5. «CV^T», SWIRT A (Rapid Therm 
al Anneal) \Z £ »J, 2 5 0 °C~ 5 0 0 rgSOflS?. 1^~10M 

T»©-«v«8$:iitS (04) . 
[0 0 16] 

t/vnymitmi ozmmi nm~i 5 0 nmimts. s/u 3>y-^t 

lilt ^s^-9-^^;i/^$/^> (Si 2 (CHg) 6 : HMD) £fflV\ 

> ^M£LTtey:/ ; E:=-y£fflv^ 0 2 5 0t;~5 5 0°c > j&m 

J±i7&0. 0 lTo r r~50To r r 0 ^fcJEfcJBNM^&MV** 

, mm&L<i*vyzmMLfcyvnymm7±(z>mfc-v>rfrm9it. x** 

KJR&^tfS/U (SiN) ©jgj*#nIfBlcfcS 

o J^VNT% i/ 'J 3 if©iril6il 1 1 5:11 100~10000nm 

H^L, R I Efc^jlSMXlCiU hUZmfc-tZo 3©n> 

hTLicW (/1'J71 (Ti/Ti N) Sr^S-ttfc) &£<Z)=i>#* M 2 

[0 0 17] 

H6C«nBrttt*frTffilttUfc5/yavaftffll (SiN) *<Z>**&&#ffi<0|g 

$ (nm) HJC^"tJ:-5fC, HMD & V U 3> V-*lC/gV%5 3 illC <fc 

U, */U 3>J6HbRrf»JC 1 e2 1 cm" 3 (Z)^iA3tlT^Sri:^^S 0 
mtp<D&m (C 1) mmi*. lel5cm"V-^-T'fe§. JgWC^Hi 
£ r T*¥^#^tt©ttfB iBjX&MJXkf o # ©itfJ0J# nffB tC & Z> o 

>>u nymmtpKmmzWiixi-? zztiz&v. mmmtfrnizfr^xst 
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[0 0 18] 

#3818© 2/ y 3>S-fbJS^tCffiV^feS/U =r> y->UCte, -Mi: LT HMD 
UnHLXltmit-y^JV^^r^. t^Mtbt, Ta, Co, Ti, M 
[0 0 1 9 3 

H7§:#ilTl2(DmMI:^t5 0 
mx.lt* p!0fi#i«2 l icte, ST I te¥<Dm*ftMMm2 2(cg®$ 

ntifiigticMo s f e TM^tit ^s. ¥m>fomw.2 1 G>mMM&lZ,t 
, nSi<z)y-^/Ki/-f yffimz z-&mm-zt\x^z> B y-x/Ki/-r 

y^Iigc2 3ra©^*;i/«e_tic{i*/y nymitm&Zatf- NH5il2 4 ^ 

7a^«an, ^(Z)±fC^l^ (O NO (Oxide-Nitride-Oxide) ) 2 5 fc^L 
Tn> hn-;i/^f- h 2 7 b#«M£*iTv^ 0 
[0 0 2 0] 

n> hn-;i/^- h 2 7 b (b±M\z\tmt-v * )\/teZ<D±mmt%dV>mnM 

2 6^^$tlTV^^ <J 3©^«Jg2 6«, =r > h n - )\,>f - V 2 7 b ©|gm £ 
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*/Kl/-f >«xtf>^«M£MMt-SJ:e>fC, ¥##S^2 l±lCj^£ilrfr 

ym.m2 3oe>t>> K^>r >fs^c±©^«M2 6 h^n%mzmm^r^t^<Dn 

y%V V 3 0 £tl#>£n>#* N?L£^1-<5 0 =r>#*h?L&, V-VKU 

^ft^©^*? s 3 o^tfjfH@H^3 1 tmrnmi 6 £*mM,WizmffiLT^z> 

[0 0 2 1] 

SiKOMliStCkoTIRj? 1 nm~ 1 5 0 n mjgSfiKKStlS. J/l)3>y-^t 
LTit WAtf, (S i 2 (CH 3 ) 6 : HMD) 

gflSSfcUTttTV^XTfcM^*. /fcJKffigWU 2 5 0°C~5 5 0°C, f&WkB 
ij&O. 01Torr~50Torrm Z<D& o &f&jg|:&f4 : £:MV^ 

[0 0 2 2] 
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[02] 
[03] 
[04] 
[0 5] 
[0 6] 

[0 7] 

*«W©«2©^Ji«<Z)^*#i6«©»f1ifBI. 

[08] 

[f?#tf)M] 

1, 21, loi - • ■ ^mibmm. 

2, io2 - • • v-x • \t\sj>m&e>m*&mn& 

3, io3 - • • y-x • Fis^yamvm^mmm 

4 , 2 4, 1 0 4- • • >f- h#fi&|g 5 , 2 5, 1 0 5- • • ftfiftlg 

6, io6 - • • fflgfts&flt 7, i o 7 • • • hnm 

8 • • --yTim 9 • • • &«3£tf:^tf>#mji (mt-vT)im) 

10, 29- • •M^^Unviftl 

1 1, 2 s, 1 1 1 • • • mmmmm 

12, 30, 112 - • • ny*t V 22, 113 - • • m*ftMW& 
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2 3 • • • v-* • k u-f >mm 

2 6, 109 •• • ^mmtmo^mnm 3 1 • • • wm 

iio- • • i/vnymtm 



1 4 



ffi§E#2 003-3019037 



#2002-299918 

[*&«] mm 
mi] 



10 9 




i 



2003-3019037 




2 003-3019037 



[H4] 



#2002-299918 




* 

[0 6] 



#2002-299918 




# 

[H7] 



#2002—299918 




2003-30190 3 7 



# 

[08] 



#2 002-299918 




ttiliE#2 003-3019037 



#2 002-299918 

mm] 

mm] ±mmt®fr £ & s #sjs & £Mb $ i± e r £ v n u n > & 

[Jl&B] 0 1 
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